IN THE CLAIMS: 




1-8 (Canceled) 
Please add the following new claims: 

9. (New) A method for the determination of an unknown state variable (x) of a system 
(1) from a measured value (y) for implementation in an arithmetic unit (4) of a sensor system (2), 
said method comprising the steps of: 

obtaining a measured value (y) from a sensor system (2); 

establishing a cost function which indicates deviation of the measured value (y) from 
calibration functions as a function of the unknown state variable (x); 

establishing a relevant state region from the measured value (y); 

establishing a selection of approximation regions (30) for at least one predetermined 
approximation function of the cost function in which a sum of the approximation regions covers 
the entire relevant state region; 

determining all local minima (40) of said at least one predetermined approximation 
function of the cost function in said approximation regions such that each minimum is 
determined in a respective approximation region by a sum of a start vector and a weighted 
difference of the measured value from calibration values obtained from the calibration function 
as a function of said start vector; and 

determining a global minimum (50) by comparing said local minima wherein said global 
minimum represents the state variable (x) of the system (1). 

10. (New) The method as claimed in Claim 9, wherein said cost function produces a 
weighting of deviations of the measured value (y) from the calibration values based on the 
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accuracy of the measured value (y) or the caUbration values. 

1 1 . (New) The method as claimed in Claim 9, wherein said system (1) is an air data 
system of an airplane, and the cost function is expressed by the relationship: 

12. (New) The method as claimed in Claim 9, wherein each of the local minima is 
determined from the expression: 

X = Xo + PHR'' ix^)[y - (c^ (Xo )q,o + Pso )] ' wherein 

P(Xo) = cov(x) = (H^R-'H)'' , 
dy 

H{Xq) — ^^(^o) fro"^ ^ pressure model expressed by the relationship: y - q^c {x) + , 
ax 

and 

i?(xo) = cov(j;) - cov(c^)(xo) + s^^ , 

13. (New) The method as claimed in Claim 9, wherein the start vector is selected 
randomly in the respective approximation region. 

14. (New) The method as claimed in Claim 9, wherein said approximation regions are 
established from a quadratic approximation of the cost function. 

15. (New) The method as claimed in Claim 9, wherein the approximation functions are 
established such that each of the approximation functions yields only one minimum* 

16. (New) The method as claimed in Claim 9, wherein the approximation function has 




minima determined by means of analytical methods. . , 

17. (New) The method as claimed in Claim 9, wherein the approximation function and 
the approximation region are produced in a recursive method prior to the step of establishing the 
cost function. 

18. (New) The method as claimed in Claim 9, wherein all the steps are carried out by 
the arithmetic unit (4). 

19. (New) A method for the determination of an unknown state variable (x) from a 
measured value (y) for implementation in an arithmetic unit (4) of a sensor system (2), said 
method comprising the steps of: 

obtaining a measured value (y) from a sensor system (2); 

establishing a cost function which indicates the deviation of the measured value (y) from 
calibration functions as a function of the unknovm state variable (x); 

establishing a relevant state region from the measured value (y); 

selecting an approximation function of the cost function from a selection of 
approximation functions of the cost function; 

establishing a selection of approximation regions (30) from the approximation function 
selected from the selection of approximation functions in which the sum of the approximation 
regions covers the entire relevant state region; 

determining all local minima (40) within the selection of approximation regions within 
the state region such that each minimum is determined by a sum of a start vector and a weighted 
difference of the measured value from the calibration as a function of said start vector, and 

determining a global minimum (50) by comparing said local minima wherein said global 
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minimum represents the state variable (x) of the sy stein (1). 

20. (New) The method as claimed in Claim 19, wherein said cost function produces a 
weighting of deviations of the measured value (y) from the calibration values based on the 
accuracy of the measured value (y) or the calibration values. 

21. (New) The method as claimed in Claim 19, wherein said system (1) is an air data 
system of an airplane, and the cost function is expressed by the relationship: 

= [y- {c^q^ + a)]''[cov(c^)^/ + {c^q^ + 

22. (New) The method as claimed in Claim 19, wherein each of the local minima is 
determined from the expression: 

X - Xo H- PHR'^ {x^)Vy - (c^ (Xo )q,o + Pso )] ' wherein 

P(x^) = cov(x) = (H'^R-'H)-' , 
dy 

H{Xq) = (^o) from a pressure model expressed by the relationship: y = q^^Ax) + , 

dx 

and 

R{x^) = coY(y) = cov(c^)(xo) + . 

23. (New) The method as claimed in Claim 19, wherein the start vector is selected 
randomly in the respective approximation region. 

24. (New) The method as claimed in Claim 19, wherein said approximation regions are 
established from a quadratic approximation of the cost function. 
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25. (New) The method as claimed in Claim 19, jvherein the approximation functions are 
established such that each of the approximation functions yields only one minimum. 

26. (New) The method as claimed in Claim 19, wherein the approximation function has 
minima determined by means of analytical methods. 

27. (New) The method as claimed in Claim 19, wherein the approximation function and 
the approximation region are produced in a recursive method prior to the step of establishing the 
cost function. 

28. (New) The method as claimed in Claim 19, wherein all the steps are carried out by 
the arithmetic unit (4). 
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